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Ø Since the beginning of industrial revolution, burning of fossil fuels has mainly led to 
increase in atmospheric concentration of CO2 , a Green House Gas (GHG), from 250 ppm 
to 400 ppm between 1800 and 2012.1
Ø This abnormal increase in CO2 concertation has caused increase in average Earth’s surface 
temperature by 1.0 o C since 1900. 1
Ø One way to reduce the burning of fossil fuels and CO2 emission rate is to explore 
alternative carbon free fuels to meet the energy demand.
Ø H2 gas is a suitable fuel since it does not release GHGs upon combustion.
Ø A desirable green method of producing H2 gas is through water oxidation, a half reaction 
of water splitting. 
2 H2O(l)à 2 H2 (g) + O2 (g)                E0 = 1.23 V  (Overall Reaction)
2 H2O(l) à O2 (g) + 4 H+ + 4 e- E0 = 1.23 V (Water Oxidation)
4H+ + 4e-à 2H2 (g) E0= 0.00 V   (Proton Reduction)
Ø The water oxidation reaction due to its positive potential requires employment of a 
catalyst to speed up the reaction.
Ø This project aims at the synthesis and study of metal complexes inspired by biological 
models that will help better design catalysts to perform water oxidation more effectively. 
Characterization 
Ø Cytochrome P450 (CYP450) is a heme 
containing enzyme capable of carrying various 
catalytic reactions such as oxidation of steroids 
and fatty acids.2
Ø The heme (reaction center) in CYP450 is 
ligated by a redox active porphyrin.
Ø Similarly, in this project inspired by CYP450, 
we ligate Iron metal with redox active salen 
ligands mimicking the heme structure and we 
will investigate the impact of secondary 
coordination sphere on redox behavior of 
our metal complexes by having pendent 
hydroxy base in the secondary coordination 
sphere of our ligands .
Project OutlineMotivation
Biological Inspiration
On Going Works
Ø Synthesis and characterization of the remaining Iron complexes:  
Ø FeNMe2L1Cl
Ø FeNMe2L2Cl  
Ø FetBuL2Cl
Ø To be able to comment on the impact of secondary coordination on the redox behavior of 
our species, full synthesis and characterization of above complexes are required, this task 
is ongoing.
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Figure 7: 1H NMR (43 MHz) of Nitrated Aldehyde,  (DMSO-d6) at room temperature.
Figure 4: 1H NMR (400 MHz) of H2tBuL1, (DMSO-d6) at room temperature.
Figure 6:Cylic voltammetry of  FetBuL1Cl.
Used a solution of 1 mM FetBuL1Cl and 0.1 
M tetrabutylammonium (5ml total) as 
supporting electrolyte. Scanned at 100 mv/s.5
Figure 3: Structure of CYP450, heme, and the 
target Iron complex.2,3
Figure 8: 1H NMR (400 MHz) of H2tBuL2,  (DMSO-d6) at room temperature. Currently 
working on purifying the ligand.
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Figure 5: UV-Vis spectrum of  FetBuL1Cl.
Acetonitrile used as the solvent, 
[FetBuL1Cl] = 0.079 mM in the cuvette, at 
room temperature.4
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Figure 2: The annual temperature anomalies from 1850 to 2010. 1
Indicating an increasing trend of Earth’s surface temperature.
Figure 1: The graph of CO2 concentration over the past 800,000 
years .1 Current concentration of CO2 is unprecedented over the 
past 800,000 years.         
